Successful treatment of simulated Clostridium difficile infection in a human gut model by fidaxomicin first line and after vancomycin or metronidazole failure.
Fidaxomicin reduces the risk of recurrent Clostridium difficile infection (CDI) compared with vancomycin. We investigated fidaxomicin primary or secondary treatment efficacy using a gut model. Four triple-stage chemostat gut models were inoculated with faeces. After clindamycin induction of CDI, fidaxomicin (200 mg/L twice daily), vancomycin (125 mg/L four times daily) or metronidazole (9.3 mg/L three times daily) was administered for 7 days. Following failure/CDI recurrence, fidaxomicin (200 mg/L twice daily, 7 days) was instilled. C. difficile (CD) total viable counts (TVC), spore counts (SP), toxin titres (CYT), gut bacteria counts and antimicrobial concentrations were measured throughout. Fidaxomicin instillation reduced CD TVC/SP and CYT below the limit of detection (LOD) after 2 and 4 days, respectively, with no CDI recurrence. Metronidazole instillation failed to decrease CD TVC or CYT. Vancomycin instillation reduced CD TVC and CYT to LOD by day 4, but SP persisted. Recurrence occurred 13 days after vancomycin instillation; subsequent fidaxomicin instillation reduced CD TVC/SP/CYT below the LOD from day 2. CD was isolated sporadically, with no evidence of spore recrudescence or toxin production. Fidaxomicin had a minimal effect on the microflora, except for bifidobacteria. Fidaxomicin was detected for at least 21 days post-instillation, whereas other antimicrobials were undetectable beyond ∼4 days. Fidaxomicin successfully treated simulated primary and recurrent CDI. Fidaxomicin was superior to metronidazole in reducing CD TVC and SP, and superior to vancomycin in reducing SP without recurrence of vegetative cell growth. Fidaxomicin, but not vancomycin or metronidazole, persisted in the gut model for >20 days after instillation.